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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface treating agent for metal having high corrosion 
resistance and high adhesion so as to prevent the generation of the peeling of a coating film 
coated thereon even in servere environments. 

SOLUTION: This coating agent is the one in which, in an aq. soln. or an aq. dispersed body 
contg. a resin by the amt. of 0.5 to 200 g/l, a compd. contg. nitrogen atoms having lone electron 
pairs such as imidazoles triazines, triazols, guanins and guanidines or the like of 0.1 to 20 g/l are 
contained. Or a compd. contg. nitrogen atoms having lone electron pairs such as imidazoles or 
the like of 0.1 to 20 g/l into the aq.soln. or the aq. dispersed body contg. the resin by the amt of 
0.5 to 200 g/l and a zirconium compd. as zirconium ions of 0.1 to 50 g/l are contained. By the 
above surface treating agent for metal, metal is subjected to surface treatment. A metallic 
material is subjected to surface treatment by the above surface treating agent for metal. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The finishing agent for metals containing one sort of the compound containing the 
nitrogen atom which has lone-pair electronses. such as imidazole derivatives, triazine, triazoles, 
guanines, and guanidine, in the water solution or aquosity dispersing element containing the resin 
of the amount of 0.5 g/l - 200 g/l. or two 0.1 g/l-g [ 20g/l. ] sorts or more. 

[Claim 2] The finishing agent for metals which uses 0.1 g/l - 20 g/l and a zirconium compound as 
zirconium ion, and carries out 0.1 g/l-50 g/l content of the compound containing one sort of the 
nitrogen atom which has lone-pair electronses, such as imidazole derivatives, triazine, triazoles, 
guanines, and guanidine, in the water solution or aquosity dispersing element containing the resin 
of the amount of 0.5 g/l - 200 g/l, or two sorts or more. 

[Claim 3] How to carry out surface treatment of the metal by the finishing agent for metals 
according to claim 1 or 2. 

[Claim 4] The metallic material in which surface treatment was carried out by the finishing agent 
for metals according to claim 1 or 2. 



[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] r . . 

[Field of the Invention] This invention relates to the paint surface treatment agent of a metal 
finishing agent especially aluminum, and alloying aluminum. 
[0002] 

[Description of the Prior Art] Conventionally, chromium system finishing agents, such as 
chromate treatment and phosphoric-acid chromate treatment, are applied to the paint surface 
treatment agent of aluminum, and current is used widely. However, an activity may be restricted 
especially in the future the toxicity which chromium has, and because of carcinogenic, 
considering the trend of atmospheric control in recent years. Although there is the approach of 
carrying out surface treatment of a metal, especially the aluminum with the aquosity constituent 
which consists of a zirconium compound and a polymer like JP.50-3932,A as a processing agent 
which does not already contain chromium, in this constituent, sufficient corrosion resistance 
after paint is not necessarily acquired. Moreover, although the coating agent for aluminum which 
consists of a polymer chosen from polyacrylic acid and its ester like JP,55-38997,A and a 
compound chosen from H2ZrF6, H2TiF6. and H2SiF6 is indicated, corrosion resistance after 
paint sufficient with this constituent is not acquired. Furthermore, although the finishing agent 
for aluminum which contains in JP,10-102264,A the component chosen from the oxide of HTiF, 
or Ti and Ti and a polymer was indicated, neither the corrosion resistance after paint nor 
adhesion was necessarily enough, and needed to be improved. Although it becomes JP.9" 
20984,A from phosphoric-acid ion. Ti compound, and a fluorine compound and the finishing agent 
for aluminum of pH 1.0-4.5 is opened to it, since pH contains still more harmful fluorine ion by 
strong acid nature, this system has inconvenient handling, and neither corrosion resistance nor 
the adhesion after paint is necessarily still more enough. Therefore, a finishing agent which raises 
corrosion resistance and paint adhesion further was desired. Although the especially acid 
titanium system processing agent was generally used as a paint surface treatment agent with the 
aluminum blind, when the painted aluminum blind was put to an environment by which heat and 
high humidity and humid desiccation like a bath are repeated, there was a problem that 
exfoliation of a paint film arose. 
[0003] 

[Problem(s) to be Solved by the Invention] The object of this invention is offering the finishing 
agent for metals which has high corrosion resistance and high adhesion which do not produce 
exfoliation of the paint film painted on it also in the harsh environment. 
[0004] 

[Means for Solving the Problem] This invention relates to the finishing agent for metals which 
carries out 0.1 g/l-20 g/l content of one sort of the compound containing the nitrogen atom 
which has lone-pair electronses. such as imidazole derivatives, triazine. triazoles, guanines, and 
guanidine. in the water solution or aquosity dispersing element containing the resin of the 
amount of 0.5 g/l - 200 g/l, or the two sorts or more. Furthermore, this invention relates one 
sort of the compound containing the nitrogen atom which has lone-pair electronses, such as 
imidazole derivatives, triazine. triazoles, guanines, and guanidine. in the water solution or aquosity 
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dispersing element cc^lPning the resin of the amount of 0.5 g/l g/l. or two sorts or more 

in 0.1 g/l - 20 g/l and a zirconium compound to the finishing agent for metals which considers as 
zirconium ion and carries out 0.1 g/l-50 g/l content. Moreover, this invention relates to the 
approach of carrying out surface treatment of the metal by the above-mentioned finishing agent 
for metals. Furthermore, this invention relates to the metallic material in which surface 
treatment was carried out by the above-mentioned finishing agent for metals again. 
[0005] Thus, while giving high corrosion resistance to a metal by applying the finishing agent of 
this invention obtained to a surface of metal as a paint surface treatment agent, the outstanding 
adhesion with the paint film applied on it can be given. 
[0006] 

[Embodiment of the Invention] This invention relates to the water finishing agent for metals 
characterized by including a zirconium compound in one sort, two sorts or more, or these 
containing the nitrogen atom which has lone-pair electronses. such as imidazole derivatives, 
triazine. triazoles, guanines, and guanidine. in the water solution or aquosity dispersing element of 
resin of a compound (it may be written as the compound which contains a nitrogen atom with 
lone-pair electronses, such as triazoles, hereafter) further. The aquosity dispersing element 
dissolved or stabilized in water by the resin which can be used by this invention. For example, as 
long as it is resin which can form an emulsion and suspension and can form a paint film, what 
kind of thing may be used. For example, the ester of the polyacrylic acid with which some of 
polyacrylic acid and polyacrylic acid [ at least ] were esterified The water solution or aquosity 
dispersing element of at least one sort of resin chosen from the group which consists of 
polyolefine system resin, polyurethane system resin, acrylic resin, polyester system resin, and 
epoxy system resin can be illustrated. Desirable resin is ester of the polyacrylic acid with which 
some of polyacrylic acid and polyacrylic acid [ at least] were esterified. 
[0007] the inside of the finishing agent for metals of this invention, and resin — 0.5g/l- it is 
contained 2 g/l-50 g/l preferably 200 g/l. The coat thickness when applying, when there were 
few contents of resin than 0.5 g/l becomes thin, and sufficient corrosion resistance is not 
acquired. If the content of resin exceeds 200 g/l. gelation will be produced and the storage 
stability as a solution or an aquosity dispersing element will fall. 

[0008] :imidazole which the thing meltable in water of the imidazole derivatives which can be 
used for this invention is desirable, and can use each following. 2-methylimidazole, 4-methyl 
imidazole, a 4-methyl-5-(hydroxymethyl) methyl imidazole, The 2-amino -4. 5-dicyano imidazole, 
an imidazole -4. 5-dicarboxylic acid. 2-ethyl-4-methylimidazole. 2-phenylimidazole. 2- 
undecylimidazole. 2-heptadecylimidazole, 1-benzyl-2-methylimidazole, 2-phenyl-4- 
methylimidazole. 1-cyanoethyl-2-methylimidazole, 1-cyanoethyl-2-phenylimidazole. 1- 
cyanoethyl-2-ethyl-4-methylimidazole, 1-aminoethyl-2-methylimidazole, 1 -(cyano ethylamino 
ethyl)- 2-methylimidazole, N-[2-(2-methyl-1-imidazolyl) ethyl] urea. 1-cyanoethyl-2- 
undecylimidazole. 1 -cyanoethyl-2-methyHmidazole-trimellitate, 1 -cyanoethyl-2- 
phenylimidazoletrimellitate, 1 -cyanoethyl-2-ethyl-4-methylimidazole trimellitate, 1-cyanoethyl- 
2-undecylimidazole trimellitate. 2, 4-diamino -6 -(2-methyl-imidazolyl)- Ethyl-1,3.5-triazine, 2, 
4-diamino -6 -(2-undecyl-1-imidazolyl ethyl)- 1 .3.5-triazine, 2. 4-diamino -6 -(2-ethyl-4- 
methyl-1-imidazolyl ethyl)- 1.3,5-triazine, 1-dodecyl-2-methyl-3-benzyl imidazolium chloride. - 
screw (2-methyl-1-imidazolyl ethyl) urea, and N'N. N'-(2-methyl-1-imidazolyl ethyl) adipamide, 
[ N. and ] 2.4-dialkylimidazole-5-dithiocarboxylic acid, 1,3-dibenzyl-2-methylimidazolium 
chloride, 2-phenyl-4-methyI-5-hydroxymethylimidazole. the 2-phenyl -4. 5-screw 
(hydroxymethyl) imidazole. The 1 -cyano ethyl-2-phenyI -4. 5-screw (cyanoethoxy methyl) 
imidazole. A 2-methylimidazole isocyanuric acid addition product, a 2-phenylimidazole 
isocyanuric acid addition product. 2. 4-diamino -6 -(2-methyl-Hmidazolyl ethyl)- A 1. 3.5- 
triazine isocyanuric acid addition product, a 2-alkyl-4-formyl imidazole. 2, 4-dialkyl-5-formyl 
imidazole. 

[0009] : which the thing meltable in water of the triazine which can be used for this invention is 
desirable, and can use each following — 1.2. 3-triazine. 1 and 2, 4-triazine, 1 ,3,5-triazine. and 
1. 3.5-triazine tricarboxylic acid. 

[0010] : for which triazoles can use each following — 1.2, 3-triazole. 1 and 2. 5-triazole, 1 and 2. 
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4-triazole, 1 and 3. ail^-triazole. 

[0011] Guanines are :guanine (2-amino-6-oxypurine) which can use each following, a guanine 
deoxyriboside, a guanine deoxyriboside phosphoric acid, and a guanine riboside. 
[0012] Guanidine is :guanidine which can use each following, guanidinoacetic acid, guanidino ethyl 
carbonate ester, a dl-2-guanidino propionic acid, aminoguanidine. guanylthiouria, guanylurea. and 
guanyl toluene. The compound containing a nitrogen atom with lone-pair electronses, such as 
the above-mentioned imidazole derivatives, can be used as independent or two or more sorts of 
mixture among the finishing agent for metals of this invention. 

[0013] the compound containing the nitrogen atom which has lone-pair electronses. such as 
imidazole derivatives, among the finishing agent for metals of this invention — 0.1 g/l- it is 
contained 1 g/l-10 g/l preferably 20 g/l. If the loadings of the compound containing a nitrogen 
atom with lone-pair electronses, such as imidazole derivatives, become less than 0.1 g/l. the 
effectiveness of corrosion-resistant improvement will be lost, and if 1. is exceeded in 20g / . 
corrosion resistance and the paint adhesion effectiveness will be saturated and it will become 
uneconomical. 

[0014] The thing of a zirconium compound meltable in water is desirable, and it can illustrate 
carbonic acid zirconyl ammonium, zircon ammonium fluoride, a zircon potassium fluoride, a zircon 
sodium fluoride, zircon fluoric acid. etc. as a zirconium compound which can be used by this 
invention, a zirconium compound — as the inside of the finishing agent for metals, and zirconium 
— 0.1g/l- it is contained 2 g/l-10 g/l preferably 50 g/l. If there is less zirconium ion than 0.1 
g/l, corrosion resistance will become inadequate, if 50 g/l is exceeded, a solution or a dispersing 
element will be made to gel and storage stability will be fallen. 

[0015] The corrosion-resistant improvement device of the metal by the finishing agent of this 
invention is considered as follows. The layer of a zirconium dioxide or zirconium hydroxide is 
considered that it is formed in a surface of metal and a resin coat is further formed on it by 
applying the finishing agent of this invention to a metal especially aluminum, or its alloy front 
face. This zirconium layer and a resin coat have not dissociated clearly, and it is thought that a 
zirconium serves as a cross linking agent of resin, promotes hardening of a resin coat, and is 
raising corrosion resistance. When compounds, such as imidazole derivatives, exist here, the 
nitrogen atom of those compounds thinks that it sticks to a metal especially aluminum, or its 
alloy front face easily since it has the lone-pair electrons, and is ****. Therefore, it is thought 
that corrosion resistance improves further because imidazole derivatives etc. stick to the metal 
base exposed to the defective part of a zirconium layer. Moreover, it is thought that the 
adhesion of a paint film is raised in the compound containing a nitrogen atom with lone-pair 
electronses. such as imidazole derivatives which are the organic substance, existing in a metal / 
paint film interface. Therefore, it is thought that both corrosion resistance and adhesion improve. 

[0016] Moreover, the component of further others may be blended with the finishing agent 
concerning this invention. For example, a pigment, a surfactant, a silane coupling agent, etc. can 
be mentioned. As the above-mentioned pigment, inorganic pigments, such as titanium oxide 
(Ti02), a zinc oxide (ZnO), a zirconium dioxide (ZrO), a calcium carbonate (CaC03). a barium 
sulfate (BaS04). an alumina (aluminum 203). kaolin clay, carbon black, and an iron oxide (Fe 203. 
Fe304), various color pigments, such as an organic pigment, etc. can be used, for example. 
[0017] As the above-mentioned silane coupling agent, gamma-aminopropyl trimethoxysilane. 
gamma-aminopropyl triethoxysilane. gamma-glycidoxypropyltrimetoxysilane. gamma- 
methacryloxypropyl triethoxysilane. N-[2-(vinylbenzylamino)ethyl]-3-aminopropyl 
trimethoxysilane. etc. can be mentioned, for example. 

[001 8] A solvent may be used for the finishing agent of this invention, in order to raise the film 
formation nature of resin and to form a more uniform and smooth paint film. If it is generally used 
in coatings as a solvent, it is not limited especially, for example, the thing of an alcoholic system, 
a ketone system, an ester system, and an ether system etc. can be mentioned. 
[0019] The approach of applying the finishing agent for metals of this invention to a surface of 
metal may be the approach of applying the finishing agent of this invention to the degreased 
metal, being an approach of heating and drying a coated object by hot blast after spreading. 
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heating a coated obje^ll^eforehand, applying the finishing agent ^^is invention after that at the 
time of heat, and drying using remaining heat, the temperature of the above-mentioned heating - 
- the above — even if it is which approach, it is 50-250 degrees C. Membrane formation nature 
with it is not obtained as it is less than 50 degrees C, but corrosion resistance and paint 
adhesion run short, and corrosion resistance and paint adhesion are reduced. [ the slow vapor 
rate of moisture and ] [ sufficient ] If it exceeds 250 degrees C. since the pyrolysis of resin etc. 
will arise on the other hand, corrosion resistance and paint adhesion fall. 
[0020] As for the coating weight of a finishing agent, it is desirable to make it become two or 
more 1 mg/m after desiccation. Corrosion resistance and paint adhesion fall that coating weight 
is less than two 1 mg/m. However, if the coating weight after desiccation exceeds 5 g/m2, as a 
paint surface treatment agent, it is uneconomical. They are 5 mg/m2 - 2 g/m2 preferably. In the 
above-mentioned processing agent, especially the method of application is not limited but can be 
applied by the roll coat generally used, the air spray, the airless spray, flow coating, immersion, 
etc. 
[0021] 

[Example] Hereafter, an example explains this invention to more concrete and a detail. 
Example As 1 polyacrylic resin. "JURIMA AC-IOL'' (Nippon Junyaku make) was dissolved in pure 
water so that it might become the concentration of 2.5 g/l about 5.0 g/l and an imidazole, and 
the finishing agent of this invention was obtained. To the aluminum plate (5082 material) which 
carried out cleaning washing (50 degrees C for 2 minutes) of this finishing agent with the 
cleaning agent "the surfboard cleaner 53" (Nippon Paint Co.. Ltd. make), it applied and dried 
using bar coating-machine #5 so that the desiccation posterior matter amount of adhesion after 
drying for 2 minutes at 80 degrees C might serve as 25 mg/m2. Acrylic lacquer ("A-55"; Nippon 
Paint Co., Ltd. make) was applied by bar coating-machine #28 so that it might become with 5 
micrometers of film pressure, and it was baked on the above-mentioned aluminum plate which 
carried out surface treatment by the finishing agent for 40 seconds at 240 degrees C. and it 
dried. 

[0022] Length and the squares of each ten width were put into the above-mentioned aluminum 
plate which carried out finishing paint at intervals of 1mm by the cutter, and it applied to the 
CASS test for 48 hours (based on JIS H 8681, 5.1-5.7). Tape exfoliation of the squares part 
after a CASS test was carried out, and the survival rate (%) of the non-exfoliating section 
estimated corrosion resistance and adhesion. After the storage stability of the finishing agent 
prepared above independently saved the finishing agent for three months at the 40-degree C 
incubator, it shook by hand whether the processing agent would gel. and checked it. The 
assessment result of corrosion resistance and adhesion, and storage stability was shown in a 
table 1. 

[0023] Paint surface treatment of the finishing agent was prepared and carried out like the 
example 1 except having changed, as the class of compound containing a nitrogen atom with 
lone-pair electronses, such as a class of two to example 14 resin, a content, and imidazole 
derivatives, a content, and the coat coating weight on the front face of aluminum were indicated 
to a table 1 (however. 3000 ppm of gamma-aminopropyl methoxysilane having been further added 
among the finishing agent to the finishing agent of an example 4). Top coat was given to the 
aluminum which carried out the surface treatment agent like the example 1. and corrosion 
resistance and adhesion were similarly evaluated to it (however, only the example 4 carried out 
the CASS test for 72 hours). The result was shown in a table 1 with the storage stability of a 
finishing agent. 

[0024] Example of a comparison The finishing agent was prepared like the example 1 except 
having changed the loadings of one imidazole into a table 1 like a publication. After being painted 
and burned on the aluminum plate like the example 1 and drying this, it evaluated like the 
example 1. 

[0025] Example of a comparison The finishing agent was prepared like the example 5 except 
having changed the loadings of 2 acrylic resin and an imidazole, and coat coating weight into a 
table 1 like a publication. After being painted and burned on the aluminum plate like the example 
1 and drying this, it evaluated like the example 1. A combination presentation and assessment 
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result of the examplefl^nd 2 of a comparison were shown in a 1 • 

[0026] Example As 1 5 polyacrylic resin, it dissolved in pure water and the finishing agent of this 
invention was obtained so that it might become the concentration of 2.5 g/l about an imidazole 
further 5 0 g/l as "JIRUKOZORU AC-7" (the 1 rare element company make) zirconium ion 
considering "JURIMA AC-10L" (Nippon Junyaku make) as 5.0 g/l and carbonic acid zirconyl 
ammonium. To the aluminum plate (5082 material) which carried out cleaning washing (50 
degrees C for 2 minutes) of this finishing agent with the cleaning agent a surfboard 
cleaner" (Nippon Paint Co.. Ltd. make), it applied and dried using bar coating-machine #5 so that 
the desiccation posterior matter amount of adhesion after drying for 2 minutes at 80 degrees C 
might serve as 25 mg/m2 (6.5 mg/m2 as zirconium coating weight). Acrylic lacquer ( A-55 ; 
Nippon Paint Co.. Ltd. make) was applied by bar coating-machine #28 so that it might become 
with 5 micrometers of thickness, and it was baked on the above-mentioned aluminum plate 
which carried out surface treatment by the finishing agent for 40 seconds at 240 degrees C. and 

[0027]^Length and the squares of each ten width were put into the above-mentioned aluminum 
plate which carried out finishing paint at intervals of 1mm by the cutter, and it applied to the 
CASS test for 72 hours (based on JIS H 8681, 5.1-5.7). Tape exfoliation of the squares part 
after a CASS test was carried out, and the survival rate (%) of the non-exfoliating section 
estimated corrosion resistance and adhesion. Storage stability of a finishing agent was 
independently performed like the example 1. The assessment result of corrosion resistance and 
adhesion, and storage stability was shown in a table 2, 

[0028] Paint surface treatment of the finishing agent was prepared and carried out like the 
example 15 except having changed, as the class of compound containing a nitrogen atom with 
lone-pair electronses. such as a class of 16 to example 23 resin, a content, and imidazole 
derivatives, a content, and the coat coating weight on the front face of aluminum were '"d'cated 
to a table 2 (however, 3000 ppm of gamma-aminopropyl methoxysilane having been further added 
among the finishing agent to the finishing agent of an example 18). Top coat was given to the 
aluminum which carried out the surface treatment agent like the example 15. and corrosion 
resistance and adhesion were similarly evaluated to it (however, only the example 18 carried out 
the CASS test for 144 hours). The result was shown in a table 2 with the storage stability of a 

finishing agent. ..... i ■< c + 

[0029] Example of a comparison The finishing agent was prepared like the example 1 5 except 
having changed the loadings of 3 polyacrylic acid and an imidazole, as shown in a table 2. After 
being painted and burned on the aluminum plate like the example 15 and drying this, it evaluated 

like the example 1 5. . . j • i 

[0030] Example of a comparison When the loadings of 4 acrylic resin, carbonic acid zirconyl 
ammonium, and an imidazole were carried out as shown in a table 2. and the finishing agent was 
prepared, this compound was gelled before the activity. 

[0031] Example of a comparison The finishing agent was prepared like the example 15 except 
having changed the loadings of 5. 6 polyacrylic acid, and carbonic acid zirconyl ammonium, and 
coat coating weight, as shown in a table 2. After being painted and burned on the aluminum plate 
like the example 15 and drying this, it evaluated like the example 15. ^ 
[0032] Example of a comparison The compound containing a nitrogen atom with lone pair 
electronses. such as 7 zirconium compounds and imidazole derivatives, was not used, but only 
titanium hydrogen fluoride was mixed with polyacrylic acid as shown in a table 2. and the finishing 
agent was prepared. In the case of this finishing agent, after the aluminum plate was immersed 
for 5 seconds for adjusting pH to 3.5. it dried for 2 minutes at 80 degrees C. Finishing paint was 
carried out like the example 15 besides. 

[0033] A combination presentation and assessment result of the examples 3-7 of a comparison 
were shown in a table 2. The resin in the used table is :polyacrylic acid: "JURIMA AC- 
10L" (Nippon Junyaku make) which is as follows. 
Acrylic resin : "EMI 220" (Nippon Paint Co.. Ltd. make) 

Urethane system resin : "BONTAITA HUX-320" (the Asahi electrification company make) 
Olefin system resin : "PC-2200" (the Akinaga chemistry company make) 
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Epoxy system resin 
Polyester system resin 
:0034] 
A table 1] 



lysol 8500" (Showa High Polymer Co., L?^nake) 
PESUREJIN A-124G" (the Takamatsu fats-and-oils company make) 
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[A table 2] 
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[0036] 

[Effect of the Invention] The finishing agent for metals of this invention has the corrosion 
resistance of the metal after the paint which is what does not contain chromium at all, and was 
superior to the conventional non chroming agent, and paint adhesion. It is especially suitable as a 
paint surface treatment agent of aluminum and an aluminium alloy, for example, an aluminum 
blind. 
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(54) mmo^m ^nmmy>i^ tij>.:3-7'4>!m 



(57) [mm) 

[jsai^^is] 0.5 g/i~2 0 0g/i<De©^j§ 
1 g/ 1-2 0 g/ i^^f^^mm^ma&w^. o . 

5 g/ 1 ^2 0 0 g / 1 ©fi©^J!t**tr*Jgffi*fc« 

.1 g/i-2 0 g/i 
0 . 1 g/ 1 ~5 0 g / 1 ^wrs^Jiffl^ffi^aasij. 
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im^l) 0.5g/l~2 0 0g/lCDS©^fli 

m<DmsLm^n^t^':>mMm^=^^m-ri>it^(o i m 
ttcit2m&i±^o .1 g/i~2 0g/i^wr^)^ 

[1*^2) 0 .5 g/l ~2 0 0 g/l ©S©^fli 

^©Bim:^^>t=t?r}$og^M-?© 1 2 ffiJeU:* 

SWT'S^h^^rO .1 g/l-2 0g/ltoJ:!lfi?;l' 

1 ~ 5 0 g / 1 ^-r -s^isfflaffiiaffiSd. 

'"' ) [if 3 ] f«*^ 1 * fc« 2 K:fB$g©^JRffi^Bte 

[Jf ^4 } 1 2 (cfBiSo^^^^S^ 

[000 1] 
[0002] 

« d' O y - h toSi> '/ >®J ^ P ^ - KAitS^©^' o 

i7CiA©WT.SSi4. !^«:^tt©fc»«:1f3sfee«)K:ffiffl 
ajfJilz-C. !^iafiS5 0-3 9 3 2-^4>$8©<t^«:i;;l' 

«FK:T-'i'5-'?A«^aD*aa-r-5:(^5&i*4*j. c©® 

fc. 1$PiBS5 5-38 9 9 7#4:f#g©i^lC^>JTi"; 
^l'K*Jj;U^*©i;^-5"^l>*^63l«*iS«^*^<!;H. Z r 
F.. H.T i F.. H.S i F.3i>6a«<i-5^t^*>6 

4 T Ji/ 5 - Affl 3 — 7^ ^ > d/?i93!)sra5^ 3 l» 5 
*j. c©iaji5ci^-cfc+^*^mwAtt*sff en^ct*. 

M{Cl#raJFl 0-10 22 64#4i#8tt»HTi F*A: 

»T i . T i ©^^ti^*ie>S«n?.fiS;^ifi#i*^$t? 

o/c. 1#reJF9-20 9 8 4#4>««:». >;>K'f:i-> 
iTi{t^!8!> 7-^^fb^!B!l*>6!a«5 PH 1 .0~4.5 

©T^vs^-^AfflaMJaasu^sdi^iasn-ctiiJKs^ c© 
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[0003] 

^cigi^tcfet^r fc-e©±tc^3^s nfc^^©iHjflt<&^ D 

[0 004] 

\mm^imk-t^fcih(i>^m *^h^«. o .5g/i " 

-2 0 0 g / 1 ©«©ffifli?:^ty7t<S-^*fc«*14^tSt 

^*^wr-2.{t^©ias!'c«2afcUi*o .1 g/ 
1 ~2 0 g / 1 ^w-rs^jifflSMM^jtcKi-rs. s 

^C*^?g«. 0.5g/l~2 0 0g/l©fi©8}flW* 

©M3imiP->it?r^-:>SlSJl^^^^*-r-5{t^!i?5© 1 
fcK2i@«±*0 . 1 g/ 1 ~2 0 g/1 *jJ;afS^->l'3 
-'?A'ffc^!B5*y;l/=i->>A-fa^><!:l/-r 0 .1 g/1 
~5 0 g/ 1 S^SfflaMfiftSS'JKM-r.&o S/c 

s-r*:^stcM-rs. w^if^tc. *#ibj». ±12©^ 
[ooo5]c©<j:^tc urtf 6n^.*^B^©«®^?ia 

§tifc^M<!:©ffinfc®ta=&f>t#-r-sc t*«-ct4. 

[000 6] 

[^W©ll«fi©BSS] «Bg©*^?R3;/c«* 
-JUffi. i^T->3K. yT^y>SI^©BDSm^S^?:^ 

©BBlt«^-*f*JtoSja[l^«:$WT4{t^il8ia-r 

•SCi<>*-5) ©ia*fc»2at(±S/'c«C#a6lcM 

40 JB«^ffi«iaSi|«:M-rs. *«>J8-Cffli<»SCi©-Ct?4 

i©r#««Hlt?»n«f©<fc^«t«>©rfcJ:<. m 

g|5*5j:;^x;U{b$nfc5j<';Td";-'i'S^©x;^-rJi'SI. iff 

will. sKyi;^^"^!/*^!!!. xsJ*+->3^/li*>e,«t4Sf 
iPhmiitii>i!>tj:< t h 1 a©«)!l©*SjS$/c«*14 

^n»ifim7jkv^i>. 0^i,i.>mmt^v7i"jjmii 

50 J:afsJ<yri'y;l'K©iI>&< i4>— SB*«x;^-f jWfcSn 
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5g/l '-200g./K 0ib<lit2ey 1-^5 0 s 
/l^Sn^, m©^Wfi:^^0 .5g/l Jc^^l^^^CC^ 

[000 8] ^^HJK^-Ct -2) ^ ^V^- Jl-SttTKtc 

4-j^^)i^^ ^^V-Jl. 4-^^-»l'-5- (t Ka + 

Wt. 2-x^;l/-4-^^;b'Y 5 2-:7^j:i;u-r 
2-'5>7^i^>'i^-/s^V'-^^. Z-^^y'^r" 
^^/-)\^. 1 -•^>5;^;i'-2--^^Ji'-^ 5 ^^Z- 

tS^V-;l/. 1 -*^T-/a:^;i/-2-ai^;l/- 20 
4-y>;i/-^ * yv"-;!/. yx5^;U-2-^^;U- 
^^d^y-Jk 1- (^>'T>'x^;l'T S ^2- 
^ 5 N- [ 2 1 --Y 5 

JS«,. i -^'T>^x^;l/-2-»:?>'?'^>>'^- 
^ 5 d^^v^-;u. 1 -e/T^x^;i/-2-^^;w-Y 5 
)V h »; 7"- 1 -^>T>'X^;l'-2->:7a:::^;l/--r 5 
^y-Jl/b y-^- l-->T>'x^;l/-2-x^;l/- 

4-t;^T 5 y-e- < 2 -^5^ 5 ^vvjv) -x^ju- 30 
1 ,3 .5--h yrt?>. 2 i2-^>y' 

-1 ,3 ,5-h yTS^>. 
2 ,4-e^T5>'-6- (2-x^;l/-4-j^^;l'-l--f S 3^ 
yy;l/X^;U) -1 .3 .5-h VTS^>. l-Fy'e^-'U-2 
-y^;l/-3-^>i^;^-Y5^i/U»j7A^p^-r F. N, 

F. 2 .4~i^T;t'=^^;^>f ^ yv^-;i/-5-s^^:*';^-^i/5i<> 
1 .3-s;^-^>e;^;i'-2-^^;i-f 5:$^^; -^A^n^ 

^Ys 2-:7:c::.;l/-4-;^^;i/-5-b Fn4^W5^Jl/-Y 40 
2-:7ai:::.;V-4 ,5-^;^ (t: Fci4^W5^ 
^ 1 -^'T>'Ji^-»^-2-:7 3::^;l/-4 . 

(2-j»^^;i/-l^'Y^^^:/y;^x^;i/) -1 .3,5 
')ri» ' -(yiyry^jvmiiW^. 2-t;^=»^-»1/-4- 

[0009] *:|8BJw:fiefflr» 4 F y Tt^ pj 50 
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i;&^rar4 : 1 .2 ,3-h yTi^>. l,2,4-hyTS^ 

1 .3 ,5-h yTt?>. 1 .3,5-hyrs^>Fy:«7 

[0010] F VTV-)imJtt&iT(Oi>(Oi\^^'rtii>^ 

ffl-rscij&i-eirs : 1 .2 ,3-h yry-^w 1,2. 
B-byrV'-^i/. 1 ,2 .4-F yry-^v. 1,3,4-. 
h yri/-;k 

[00 11] yT^>!g«WT(Dfc(D?:C>-rn4>fiWr 

^r^>7':i'=^^i^y^K^'F. ii^T-^f'^j'^^^i^y 

3i<>'Fy>K, i^T^>y>l<^'Fo 

Mo 0 1 2 ] ^T^i»miim-f(Di><oii.>rtii>^m 

^t^-^i^lSx^;Uj:;^f^;u, d 1 -2-^T^i^^:7'afc* 

[0013] :^mM(o^mmmmmm^^. ^ ^ ^^z- 

0.1 g/1 -20^/1. J?*L<«1 fir/l--l 0 

M«M^=-«:^W"r'5^t^©i2^S5&^0 . 1 g / 1 J: 0 
i!>^c<^c*<bifi»A&I^J±©JS!l*3&s^d:<«:0. 2 0g/l 

-So 

[0014] i;^;Vr3::i»i;A{fc^tB3tJ7ktCpJi^(DfcOA«S? 

UrO.l g/l-'50g/K ffSL<«2g/l- 
10g/l^*tX*o :t>5&S0 .1 g/ 

1 <t tJ::i>ftl^<bWA14^^+^iftO. 5 0 g/ 1 *M 

[0015] *«9S©«M*ftSS»JU:J:€>^JS(D»614l$I 
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[0016] $/c. :$^^^icmi>mm!immiic\,t. mk 

•(LffiiflCZnO). i$'(ti^;l'3-'5!ACZrO), ^^^I'i^ 
<^A(Ca€0,). SSK'-?'; -^ACBaSO,), TJUS:^ 
CAl.O,). tj:tV>^\^-. tl-'TtOzf'y yi^. Bit 

mFe,o,.. Fe,.o.-)m>Mm.n^, mmmmm(D& 
[0017] ±ia->^ f 7" u >i^ji i/-c». 

[0018] *SB^<D^®5aSSiJ«:«> HJBgOitMtt^ 

[0019] ^^mmic:^Bm(D^m^m(^!MMi:^ 

* -3 r J: < . ^»«[^4*ns^ -?-©f**«B«©« 
■c*o-ct<fci,>. ±t5flas»©ia^». ±f2t»-rn©*is 

rft-^-Cb. 5 0'^2 5 0"C-C*?>. 5 0'C^M-V$>i 

[0 02 0] mwmm<oi4^mit. i m g/m 
^jc J: o r 4 c t *i-csf « . 
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[0 02 1 ], 

;i<';Ti";;i'K<SJ)iii/"C ry* y-y-AC-i o lj 
2 .5 g/ 1 ©igstJ&r-sj: >:> icwmmmLx^^^m 

10 (5 0*C-C2^ra) U/cT^US^'fAffi (5 0 8 2t*) 

ic. 8 0 -CT 2 Kj® L ^:^g©le^^^^^^^^s*^ 25m 

j:^mi<cr ^ V )ifmn ( rA-5 5 J : s^'^-^^b 
ttM) *)SaE5 ^im^^cSJ:5«:-'^•-^-f-#2 8•C 
m(BL, 2 4 0'Ct?4 0?^W*l£«IUfc. 
[0 02 2] ±^f)^$IL//iiJiiaT>'l'5:::-'^;A^«:. * 
i. 1 mmP^RI-^Siffc J:0'1«-en^n 1 0<i©»M 
a'SrAn. 4 8B$ra++XSIt®StC*iW/£: (J IS H8 
20 6 8 1. 5 .1~5 .7«:!g!S!l) . +i':^^ilf*5MgS|5 
^^7--:fmm\^. Wfttt*jJ:Uf|B«tt'&#iiJl«ISI5©^ 

©WiS^stttt. aB«!iaaij*4o-c©-f>+:x-«-dr 

^©^fflSife**^ 1 tcjnL/c. 

[002 3] ^feg!l2-l 4 

««!©«« i#Wfi*s J: 5 3^^/-;uffl^©lli[m^ 
ji*?:J#o^/l^%^«-r2.^fc^!B)©«»<b#Wfi.' *i. 
30 ^V7}\^ 5 x-^ A^ffi'^.©^|g^^«a*« 1 JClBiSL'/c 
<t5tC^EL/fc |lii0!l4©*ffijaSISi|{C(JJ| 
{CT-T5 y:/DbVI/> h=^i^i^-7>*aHj!{^SUtf 3 

0 0 0 p p maSJJPLfc) 1 t^wx. o-c. 

40 [0 02 41 Jt«eil 1 

-r 5 yV-JWm-^&^m. 1 (clB^© J: ^ tc^H L/fcfet 

wiiSiSF!! 1 1 mmix. Lxmmmmi^mn uc. c n 

[00251 tb®^_2 

|g(^«a=&^ 1 «:fB«S©«i: 5 ic^ML/fcJilii-«ll:teF« 5 
ilaieitCL/raBAttSSiJ^riaSSb/c. cn*Sltet?31i 

50 1^0(1 ^|§I^(CO-CPfflli«ff -:>/!:. Jt^{^l«5J:C;2 
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[ 0 0 2 6 ] mmm i s 

sJ<';Ti5? 'JJ^K1S)!§t t/T ri?»yv-AC-l OLJ 

ttM) J^^l'3-'?A^:i-><bL-C5.0 g/1 . StC-f 
5 y''/-;i'%2 .5 g/1 <Djge<!:^cSJ:5«:*iB7jc«:^ 

fliiJfe^ ( 5 0 •C-C2^iai) L./cr Affi (508 10 

2 ) . 8 0 -Ct? 2 ^fSn.^ U :^c^CDl£i^t^«Sfi*i 

2 5me/m' (S^'^Un--? Af^lfSi OtT 6 . 5 m 
m') ^^^SJ;'5«:-'^•-=I-^-#5 4:ffl^»■r^fl^L/. 

micrP V)l'mm4 < rA-5 5j ; B:$--<-r>ht± 
M) *J»/f 5 Mmt>5:SJ;^«:/-!-3-^-#2 8r^ 
tffL. 2 4 0-Gr4 0f^.«f!tWI£«U/c, 
[0 0 2 7 ] ±^'3^^b/cJiiBT;l'5-'?A^tC. * 
i» ^^--C 1 mm^Pif«iEfcJ:UfSi^n-en 1 O^IG!*^ 
B*An. 7 2^ra+i';^WiSK:*H:tfc ( J I S H8 20 

681, 5 .i~5 .7ccJi8!i) . ^-i-^^se^t^SMagp 
(%) -ei^ffib/c. »iJfc^ffim^J®Btia^5£tt* 

[0028] mmmi 6-^23 

iC/TJl' 5 A«®'>^©fimf=t«S*^2 tClBtgUfc 
.t^K^IEL'/c <ft:/<:0. ISSStRIl 8 ©SfflSJ^SfltCtt 30 

3 0 0 O p pm^Jrai/Zc) 5 tlSlSWcL 

jFji/ycr^us^-^Atc, mmmi 5tmm<>cux±m*} 

(tcfc V . mS&m i 8 + ;^Kil^r 1 4 4 B^HHii 

[002 9] tmm 3 
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dOJTi' U^HS^JrCX-r 5 d''V-;l'©iB^S«:S2®J: 

^«:^u/cm»3ijfe{?a 1 5 tmMkicu-c^mtmm 

^mmvtc. Ctl%IIJ6«>91 5i|g«K:T;U5-'?Affi 

[003 0] tmm 4 

Ti"J-»l'»^)ll. ^Ki^JWa^^l/T^^^^-^AfcJ:!:^-/ 
5 i'''/-;i'©iB^fi*«2 ©i 0 (c L-c«®J!iSSiJ4ia 
SSL//ctC5. {:©E^«figffl«rK:y;HbL/c. 
[0 03 1 ] itmm 5*5j:ZJf6 
^>jri^v ^i-Sfc J; o'PEiSi^JU n - ji-T > -i* A©i2 
^fi. fcJ:i>-£^]gff«S?:a2©J:^{C^El//cmi3: 

[0 03 2] tmm 7 

7 •;.{bi<IS©*.€rS2©J:^{C;J<'JTi";-'UKiii^U 
T«m3ISiJ*PS?L/fc. C©«M«iIl»l©ti^«. P 
H4 3 .5K:i)51ML.-rcnfCT-'l'5:^'t;AS=&5#r5M 
^L/fc©-^. 8 0'C-C25j-rai£i!iL/;fc. C©±K:^{?8 

1 5 i:mu^±^'ommhfc. 

[003 3] tbtm 3 ~ 7 ©Se^iiifiK*? cfc 
a2tC^L//c. ^L/c«*©1«fll«'X©t©-e*S : 

jKyTi? y^uK : r^;* y v-AC-1 0 Lj (a**B 

r P )VmmflS : rEM1 22 0j (B^'^-Ohtt 
■i7U*>3S1»l!g : r7K>5f-/^f-HUX-3 20j (*1 
*U7-f >IS«J!i: rpc-2 2 00j (Bg^Wt^tt 

x;j<+t/jfi^jii : rj}<yy-ji.8 50 0j {agfliia;^-? 

^KUx^^f-JU^fi^fll : T'^J^^UJ^^A-l 2 4GJ (IS 
[0 03 4] 
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